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Introduction
Busan metropolitan city, the second largest city in Korea is located on southeastern tip of Korean peninsula and faced with the East Sea. Busan port, the world's 5th busiest container port and the largest transshipment port in Northeast Asia, handled more than 16million TEU (twenty foot equivalent units) in 2011. It is estimated that there are many pollutants from ships in Busan port. Also the pollutants that flow in the river and the sewer pipe, were accumulated inside the Busan port because of the topography characteristics of the bay. Especially, dioxins with hydrophobic properties tend to accumulate in sediments that are the final reservoir of pollutants (Choi et al, 2011) . Because of the higher density and low water solubility of dioxins, dioxins released from sources tend to adsorb and accumulate in soil or sediments.
Dioxins are unintentionally generated by various thermal processes including waste incinerator, cement kilns firing hazardous waste, production of pulp using elemental chlorine, a sintering plant (Guerzoni et al, 2004) . Dioxins released in the atmosphere return to the soil, plants or organisms by dry and wet deposition process and finally accumulate to human beings through food chains (Moon et al, 2008) . It is assumed that soil and sediments are the largest reservoir media of dioxins. Especially, marine sediments are main route for marine life to adsorb dioxins. The monitoring of dioxins in marine sediments from the Korean coast including Busan port has been regularly undertaken on a national scale by the ministry of land, transport and maritime affairs (Choi et al, 2011) . Because this monitoring can't represent the characteristics of Busan 
Materials and Methods
Samples of the marine sediments were yearly collected in eight different sites from 2006 to 2010 using a box core sampler according to Korean standard method. Sampling sites selected for this study are summarized in Fig. 1 . Site A, B, C and D have various pollutant sources such as sewage, thermal power station and fisheries products market, while site E, F, G and H have no specific pollutant sources.
The collected samples were individually stored in a wide-mouth and amber glass bottle at -4℃ and the sample were dried with freezing for about 2 days in later for analysis of dioxins. The freeze-dried samples were passed through a 2 mm of sieve. And the samples were extracted in a soxhlet extraction apparatus using 300 mL of toluene for about 24 hours after spiking internal standards of dioxins. The extracted samples were concentrated to 1 to 2 mL using a rotary evaporator. Multi-silica column, alumina column and carbon column were used to cleanup sample extracts according to Korean standard method and JIS method K 0311 and 0312. Silica gel was activated by heating in dry oven at 180℃ for 2 hours after washing with dichloromethane. Basic alumina was used after activation by heating in muffle furnace at 600℃ for 24 hours. Dioxins were eluted by 100 mL hexane in multi-silica column consisting of 2% KOH-silica gel, 44% H 2 SO 4 -silica gel, 22% H 2 SO 4 -silica gel and 10% AgNO 3 -silica gel, followed by basic alumina column. There are two fractions in alumina column. The first fraction of alumina column was used with 100 mL hexane containing dichloromethane (2% vol/vol) and discarded. After then, the second fraction with 150 mL hexane containing dichloromethane (50% vol/vol) was received. Finally, carbon column was performed for eliminating trace interfering compounds using hexane solution containing dichloromethane (25% vol/vol). After this fraction was discarded, then dioxins were eluted by toluene 200 mL. Table 1 shows the operating conditions of gas chromatograph and mass spectrometer. Instrumental analysis was performed by using a high resolution gas chromatograph (HP 6890 series plus) equipped with a CTC A200SE auto sampler and coupled to an Autospec Ultima mass spectrometer (Micromass, UK), by using a positive electron ionization source and operating in the selected ion monitoring mode at over 10,000 resolution at 10% valley definition. The SP-2331 (supelco, USA) fused-silica capillary column (60 m length × 0.25 mm ID × 0.20 um film thickness) was used for separation each dioxin congener. The identification and quantification of each dioxin congener were performed by the isotope dilution method using relative response factors obtained from five standard solutions.
The recovery of each dioxin congener was always in the range from 50 to 120%. .
Results and Discussion
Concentrations of dioxins at Niagara river over the period 1980-2002 ranged from about 12 to 28 pg-TEQ g -1 (Chris et al., 2007) . Ethel et al. (2001) reported that the dioxin concentrations in Mediterranean sediments were ranging from 0.06 to 8.14 ng g -1 and 0.4 to 39.24 pg-TEQ g TEQ value showed the highest concentration among all sampling sites probably due to inflow of the various pollutants from fishing market and fishing boat because site B is adjacent to the fisheries products market and a busy port of small fishing boat. And site A with busy port of large container ships, site C with influx of sewage and site D nearby thermal power station as well as site B showed higher dioxin concentrations than site E, F, G and H that are general areas of the sea without specific pollutant sources. In addition, the inner location of site A, B, C and D closed to harbors made dioxins accumulated in marine sediments. These results were consistent with the results of some researchers that contaminants were easily accumulated more in inner bay than in outer bay (Jung et al., 2007; Kim et al., 1997; Moon et al., 2008) . The dioxin congener profiles in sediments from selected sites divided into contaminated areas of the sea and general areas of the sea are presented in Table  3 . In the case of real values, the contribution ratio of PCDF was similar to that of PCDD in the contaminated areas of the sea, while that of PCDD was about five times higher than that of PCDF in the general areas of the sea. But the similar level of contribution ratio of PCDF and PCDD were observed in both site groups in TEQ value. Our monitoring showed that the concentrations and contribution ratios of OCDD in real value and 2,3,4,7,8-PeCDF in TEQ value were the highest among all congeners. Jung et al. (2007) reported that OCDD was the most predominant congener in all monitoring sites and the concentration of PCDFs was higher than that of PCDDs in TEQ values. Also, the same results were reported by Moon et al. (2008) .
